Objective. Effective health care for older people with complex health needs requires a diverse range of healthcare professionals working together. The Building Partnerships Framework of the New South Wales Agency for Clinical Innovation seeks to promote collaboration and integration among service providers. The aim of the present study was to inform implementation and evaluation of the Framework.
Introduction
People with complex health needs typically have multiple chronic conditions, frequent hospitalisations and limitations regarding their ability to perform basic daily functions. 1 Effective health care for older people with complex health needs, their carers and families requires a diverse range of healthcare professionals working together, and services must be coordinated through a shared plan with joint accountability. 2 To meet the needs of people with complex health needs, the New South Wales (NSW) Agency for Clinical Innovation (ACI) led the development of the 'Building Partnerships: Framework for Integrating Care for Older People with Complex Health Needs'. 3 The Framework seeks to promote collaboration and integration among health service providers involved in improving the health of older people with complex needs, their carers and families. The Framework defines an older person with complex health needs as 'One whose underlying co-morbidities and individual circumstances have a direct impact on their ability to function and maintain independence on a daily basis'. 2, 3 The older person with complex health needs may be more precisely defined in terms of the presence of 'geriatric syndrome'. 'Geriatric syndrome' captures those clinical conditions in older people that do not fit into discrete disease categories and include delirium, falls, frailty, dizziness, syncope and urinary incontinence. These conditions are highly prevalent in older adults, especially the frail elderly, and their effects on quality of life, disability and health service use is substantial. 4 In 2011-12, people aged 65 years comprised 39% of hospital separations in Australia, 5 and older people typically had longer hospital stays. 6 Between 2007 and 2012, separations for people aged 85 years increased in number by 9% each year, compared with a 4% annual rise in overall hospital admissions. 5 People aged 85 years had a higher proportion of admissions for sub-and non-acute care, around 2% being for geriatric evaluation and management and 1.5% for maintenance care. 5 Approximately 0.5% of GP attendances in Australia in 2010-11 involved the management of dementia. 7 In 2009-10, dementia was diagnosed in approximately 1% of hospitalisations and was the principal diagnosis in 0.1%. 7 The average length of hospital stay (LOS) for people with dementia is sixfold greater the average LOS. 8 Falls-related hospitalisation is common in people aged >65 years, and the rate in this age group increased by 2.3% per year between 1999 and 2011. 9 Bed days for falls-related admissions in this group accounted for 10.5% of all hospital patient days, and time spent in hospital as a result of a fall increased with age. 10 To inform the implementation and evaluation of the ACI's Framework and to provide some insight into the continuum of care for people with complex health needs, information on the current service use environment, how people are accessing health services, the type and frequency of services accessed and the nature and quality of communication between services is required. The aim of the present study was to contribute to these information needs by describing and comparing health service use (both primary and secondary) in the older person with complex health needs. The study group (i.e. those with a complex health need) was identified from participants' hospitalisation records. The index period (1 July 2009-30 June 2010) was chosen to ensure there were at least 2 years of service use data after the index admission. A participant who had an admission in the index period, where the principal or additional diagnoses were one or more of the conditions representing 'geriatric syndrome' (see Appendix 1), was allocated to the 'complex needs' group. The comparison group was defined as participants with an admission in the index period where the reason for admission was other than 'geriatric syndrome'. The definition of 'geriatric syndrome' was established by an expert group convened by the ACI. All participants with a hospital stay where the principal or additional diagnosis was haemodialysis or fistula creation were excluded from the study population so as not to skew the hospital separations.
Methods

Data from the
MBS items were grouped into general practitioner (GP) attendances or specialist/consulting physician attendances (Appendix 2). Pathology, diagnostic and therapeutic procedures were not assessed. Hospital and MBS services were described for the 24-month period following the index admission; that is, following the first admission for 'geriatric syndrome' (complex needs group) or other reason for admission (comparison group) in the index period. Individual health and lifestyle characteristics were extracted from the self-reported information from the 45 and Up Study.
To model hospital admission and MBS services use in the complex needs and comparison groups, log-linear Poisson regression was used. A negative binomial model was used whenever serious overdispersion was detected. Analysis was performed on the number of hospitalisations or MBS services for each individual, incorporating individual-level health and lifestyle covariates and a measure of the alternative service use. That is, for example, where hospitalisations were being modelled, demographic, health and lifestyle and MBS service use were included as covariates. The logarithm of the follow-up time was used as an offset in the model. To account for censoring of observations due to death, follow-up time was calculated as the difference between the date of death and the date of index admission.
Each of the variables noted above was added to the model, along with the study group indicator, in univariate analysis to evaluate the marginal effect. The multivariate model contained individual-level confounders. Incidence rate ratios and 95% confidence intervals (CIs) for each variable were calculated by exponentiating the estimated coefficients in the model.
All analyses were performed using SAS version 9.3 (SAS Institute, Cary, NC, USA) and data were stored and accessed via the Secure Unified Research Environment (SURE; Sax Institute).
Results
The study population included 102 888 study participants aged 65 years at the time of the baseline survey; 48.3% were female and mean subject age was 74.6 years (range 65.0-106.2 years). Of the study population, 3202 (3.1%) were identified as having had an admission in the index period for 'geriatric syndrome'. The index admission for 78.0% and 49.8% of the complex needs and comparison groups respectively was to a public hospital. Due to the disparate proportions of each of the groups admitted to public and private hospitals, and the very different distribution of principal diagnoses of the complex needs and comparison groups admitted to private hospitals, analyses were confined to admissions to public hospitals. Therefore, analyses were conducted on 2497 participants with complex needs and 17 332 participants in the comparison group.
Comparing the two groups, 57.3% of the complex needs group and 46.7% of the comparison group resided in major cities in NSW. Those in the complex needs group were statistically significantly older than the comparison group, with a mean age of 82.1 and 77.7 years respectively. Sex distribution was similar between the two groups. The index hospital admission for 88.4% of participants in the complex needs group and for 47.3% of the comparison group was a multiday stay. In the 2 years following the index admission, 75.4% of the complex needs group and 93.7% of the comparison group had at least one admission, for any reason, with the complex needs participants having 5132 further separations (25.4% of the complex needs group and 11.1% of the comparison group died in the 2 years following the index admission). The average LOS in the 2 years following index admission was 13.3 and 9.2 days in the complex needs and comparison groups respectively. In the 2 years before the index admission, 17.1% of the complex needs group and 4.2% of the comparison group had had an admission for 'geriatric syndrome'.
Multivariate analysis for hospital admissions (Fig. 1) shows that, after adjusting for covariates, the rate of admission in the 2 years following index admission for the complex needs group was 18% (95% CI 1.12-1.24) greater than that of the comparison group. In addition, after adjusting for remaining covariates, males had an 11% (95% CI 1.07-1.15) greater rate of admission, and each 1-unit increase in the count of comorbidities increased the number of hospital admissions by 5% (95% CI 1.03-1.07). Current smokers had an 11% (95% CI 1.05-1.17) greater rate of hospital admission than non-smokers. Having a Department of Veteran's Affairs Health Entitlement Card or private health insurance reduced the public hospital admission rate by 20% (95% CI 0.75-0.85) and 29% (95% CI 0.69-0.74) respectively. Conversely, having a healthcare concession card was associated with an increase of 4% in the rate of admission (95% CI 1.01-1.08). Being out of work through disability or illness, compared with full-time employment, was associated with an increased rate of hospital admission of 34%. Conversely, household income of more than A$70 000 was associated with a reduced rate of hospital separations (to public hospitals) of 23%. Participants living in outer regional and remote areas had relatively greater use of hospital services compared with those resident in major cities. The rate of hospital admission was largely unaffected by the number of GP attendances in the same time period, and each additional specialist visit was associated with a 1% increase in hospital admission. Age, alcohol intake and body mass index (BMI) were not associated with differences in admission rate. Analysis for GP attendances (Fig. 1) shows that, after adjusting for covariates, the rate of attendance in the 2 years following index hospital admission was a non-significant 2% (95% CI 0.97-1.07) higher for the complex needs group. However, after adjusting for covariates, each additional year of age increased the number of GP visits by 1% (95% CI 1.01-1.01), and males were found to have 4% (95% CI 0.93-0.99) fewer GP attendances. Each 1-unit increase in the count of comorbidities increased the number of GP attendances by approximately 7% (95% CI 1.05-1.09), and smoking status, alcohol intake, and BMI had no significant effect. Employment status had no significant effect on attendances, but higher household income was associated with a reduced rate of GP attendance of 10-27%. Having a healthcare concession card or private insurance increased GP attendance by 13% (95% CI 1.09-1.16) and 14% (95% CI 1.11-1.18) respectively, whereas having a DVA card reduced GP attendance by 66% (95% CI 0.32-0.36). Each additional hospitalisation was associated with a 3% (95% CI 1.02-1.04) increase in the rate of GP attendance, and each additional specialist attendance was associated with a 1% (95% CI 1.01-1.01) increase in the rate of GP attendance.
Analysis for specialist physician attendance (Fig. 1) shows that, after adjusting for covariates, the rate of attendance in the 2 years following index admission for the complex needs group was 13% (95% CI 1.06-1.21) greater than that of the comparison group. In addition, after adjusting for the remaining covariates, age had no effect on the rate of specialist attendances, and males had an 8% (95% CI 1.04-1.13) greater rate of attendance than females. Each 1-unit increase in the count of comorbidities increased the number of specialist attendances by 9% (95% CI 1.06-1.11), and alcohol intake and BMI had no significant effect. Being a current smoker was associated with 9% (95% CI 0.85-0.98) fewer specialist attendances than current non-smokers. Having a healthcare card or private health insurance was associated with a 1.10-fold (95% CI 1.05-1.14) and 2.51-fold (95% CI 2.40-2.62) increased rate of specialist visits respectively. Having a DVA card was associated with 74% (95% CI 0.24-0.29) fewer specialist visits. Being fully or partially retired, compared with full-time employment, was associated with an increased rate of specialist attendances of between 13% and 15%. The association between the rate of specialist attendances and household income was mixed, with the highest income category (A$70 000 and over) associated with a 12% (95% CI 1.02-1.23) greater rate of specialist attendances than the lowest income category, and those with an income between A$20 000 and less than A$40 000 having 8% (95% CI 0.87-0.96) fewer visits. Further, increasing residential remoteness was associated with a reduced rate of specialist attendances of 17-73%. In addition, each additional hospitalisation was associated with a 7% (95% CI 1.06-1.07) greater number of specialist attendances, and each additional GP attendance was associated with a 1% (95% CI 1.01-1.01) greater number of specialist attendances.
Discussion
The American Geriatrics Society defines a person with complex health needs as someone whose 'conditions require complex continuous care and frequently require services from different practitioners in multiple settings'. 12 As a consequence, people with complex health needs, their carers and families often have multiple, disconnected and duplicative interactions with the health system. 3 This study sought to describe primary and secondary healthcare services use by people within the 45 and Up Study who may be considered as having a complex health need.
As one may expect, given the conditions that were considered to define a complex health need, hospital admissions in participants with 'geriatric syndrome' were predominantly to public hospitals. The proportion of the complex needs group admitted to public hospitals and the range of conditions that made up the principal reason for admission were both very different to those of the comparison group. Consequently, analysis of hospitalisations performed herein was restricted to admissions to NSW public hospitals. The proportion of the complex needs group who had an admission for any reason in the 2 years following the index admission was smaller than the comparison group. Consistent with other studies, 13,14 a greater proportion had index and subsequent admissions that were multiday stays. The mean number of hospital days used by the complex needs group was almost twice that of the comparison group, and the average LOS 50% greater. It is interesting to note that approximately 4% of the comparison group had an admission for a geriatric syndrome condition in the 2 years before the index period. Although this proportion is small, and substantially less than the complex needs group, it reflects the importance of the case definition and its contribution to the potential for misclassification and, allowing for the effect of the case definition, may indicate transition into and out of wellness and complex illness in this age group.
Adjusted analyses showed that the complex needs group had significantly more frequent hospital admissions. Similarly, after considering the presence of a complex health need, male gender, comorbidities, current smoking, holding a healthcare card, not working due to illness, living in rural and remote NSW and specialist attendances were all associated with greater public hospital use.
Although the crude rates of GP and specialist attendances were greater in the complex needs than comparison group (14.8 and 13.0 GP attendances per person per year respectively; and 8.3 and 6.0 specialist attendances per person per year respectively), the adjusted analysis is more informative. After adjusting for a range of covariates considered to potentially affect GP attendances, few differences were found between the complex needs and comparison groups. This finding is somewhat unexpected given the relative volume of services used by people with complex health needs, the emphasis on primary care as the main point of contact with the health system and in the management of people with chronic and complex conditions, and the fact that the Australian Government has introduced several funding programs to support and encourage GP management of people with chronic and complex disease. [15] [16] [17] It should be noted that crude attendance rates indicate that GPs do indeed have significant contact with people with complex needs; it is just that after adjustment for confounders, this contact is no greater than for people without a complex condition. It has also been observed that although GPs are heavily involved in providing care to people with chronic illness, they provide the majority of care to those whose illness is mild to moderately severe. 16 Therefore, it could be that, indeed, GPs are not heavily involved in the management of people with complex conditions, the role falling predominantly on hospital and specialist services, or, given that the case definition used in the present study required a hospitalisation for the specified conditions, the study group had conditions at the severe end of the spectrum and were less likely to be managed by GPs. An alternative explanation is that the case definition allowed people with complex conditions to enter the comparison group. However, as noted above, only a small proportion of the comparison group had a prior hospital admission for a complex illness, making the likely effect of misclassification small. In addition, if misclassification were significant, one may have expected the relationship between specialist service use and complex illness to be similarly affected. This was not the case.
The most prominent factors affecting GP use were female gender, the number of comorbidities, holding a DVA card, healthcare concession card or private health insurance, household income and use of hospital services. The causal direction of the association with hospitalisations (and specialist attendances) cannot be determined. That is, it is not known whether more frequent hospitalisations (or specialist visits) resulted from or lead to more GP visits.
Unlike the GP analysis, adjusted specialist service use shows that the complex needs group has significantly more frequent specialist visits. The reasons for this observation are likely to be the converse of those explored above regarding GP service use.
In addition, after considering the presence of a complex health need, male gender, comorbidities, having private health insurance or a healthcare card, being fully or partially retired, greater household income and the use of hospital services are all associated with greater specialist service use. Smoking, holding a DVA card and living in rural and remote NSW are associated with significantly fewer specialist attendances. Health inequalities in rural and remote areas are well documented. Even though the present study found that rural and remote residence was generally associated with fewer GP attendances, rural and remote health service provision is usually considered as being more dependent on primary health care, there being less health infrastructure and fewer locally available specialist services. Limited access to specialist health professionals beyond metropolitan areas is a significant challenge for health service delivery in rural and remote areas. 18 The principal limitation in these analyses is the method for identifying the study group. That is, using a health service event (hospitalisation) to identify a group of people on whom to measure and compare future health service events will undoubtedly introduce selection bias and affect the generalisability of the results. It may be beneficial to compare and validate the definition used here by repeating the analyses using a definition of 'geriatric syndrome' derived from self-reported falls, urinary incontinence and general health decline. This information is captured in the 45 and Up Study.
Conclusion
In conclusion, the multivariable models indicate that both rates of hospitalisation and specialist physician attendance are significantly greater in people with a complex health need, both in their own right and as a confounder of the alternative services use. Conversely, there is no significant difference in the rate of GP attendance. Given this, and the prominence of primary care in service integration literature, policy and strategy, careful planning and policy implementation will be required to ensure GPs are able to contribute significantly to coordinated cooperation between health services.
